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* NOTECES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is the image-processing approach which carries out color conversion of the image 
data which shows this input image in order to double with an input image the vanity of the color 
of the output image reproduced with an image output unit The image data which shows the input 
image obtained with the input device under the standard light source of arbitration The image- 
processing approach which carries out color conversion at the image data depending on the 
observation light source, carries out color conversion of the image data depending on this 
observation light source based on the criteria white at the time of observation, and is 
characterized by outputting the image data depending on the criteria white at the time of said 
observation to an image output unit. 

[Claim 2] The image data depending on said observation light source is the image-processing 
approach according to claim 1 characterized by being obtained by carrying out color conversion 
of the image data which shows the input image obtained with the input device under the 
standard light source of said arbitration based on the property of said observation light source. 
[Claim 3] The property of said observation light source is the image-processing approach 
according to claim 2 characterized by being color rendering properties. 
[Claim 4] The property of said observation light source is the image-processing approach 
according to claim 2 characterized by being the spectral characteristic. 

[Claim 5] The processing which carries out color conversion of the image data depending on said 
observation light source based on the criteria white at the time of observation is the image- 
processing approach according to claim 1 characterized by being the processing which performs 
chromatic adaptation prediction for the white of said observation light source in the criteria 
white at the time of said observation. 

[Claim 6] The criteria white at the time of said observation is the image-processing approach 
according to claim 1 characterized by being obtained from the tristimulus value which shows 
each of the white of said observation light source, and the white of said output unit. 
[Claim 7] The image-processing approach characterized by to carry out color conversion at the 
image data which considered the chromatic adaptation based on the property of an ambient light, 
and the criteria white at the time of observation for the image data which shows the input image 
which is the image-processing approach which carries out color conversion of the image data 
which shows this input image in order with an input image the vanity of the color of the output 
image reproduced with an image output unit, and was obtained with the input device under the 
standard light source of arbitration. 

[Claim 8] It is the image processing system which carries out color conversion of the image data 
which shows this input image in order to double with an input image the vanity of the color of the 
output image reproduced with an image output unit The 1st color conversion means which 
carries out color conversion of the image data which shows the input image obtained with the 
input device under the standard light source of arbitration at the image data depending on the 
observation light source, The image processing system characterized by having the 2nd color 
conversion means which carries out color conversion of the image data depending on this 
observation light source based on the criteria white at the time of observation, and an output 
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means to output the image data depending on the criteria white at the time of said observation 

to an image output unit. , r i_ • 

[Claim 9] A setting means to be the image processing system which performs chrominance- 
signal conversion to image data as color vanity of the display object and printed matter on a 
monitor is made the same, and to set up the class of ambient light, A storage means to store 
beforehand the chrominance-signal processing information corresponding to ambient-light 
classification. The image processing system characterized by having a chrominance-signal 
conversion means to perform chrominance-signal conversion which considered the chromatic 
adaptation based on the property of this ambient light, and a monitors white to said image data, 
based on the chrominance-signal processing information corresponding to the classification of 

said set-up ambient light. i • a 

[Claim 10] Furthermore, said setting means is an image processing system according to claim 9 
characterized by having the sensor which distinguishes the class of said ambient light 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to the image processing system and approach ot 
performing ****** based on an ambient light. 

[0002] ^ . ^ , 

[Description of the Prior Art] A color picture product spreads in recent years, and a color 
picture can be easily treated now also not only in special fields, such as design creation using 
CG but in general office. By the way, it was difficult for both color not to suit, when the image 
created on the monitor is generally outputted by the printer, but to perform color examination of 
a print object on a monitor. As an approach for solving this, a color management system is 
devised and attracts attention. 

[0003] A color management system loses the difference in the color for every device by using a 
common color space. If this is a color described with the same coordinate in the same color 
space, it tends to obtain coincidence of the vanity of a color by expressing all colors on the 
basis of the idea that the vanity of those colors is the same in the same color space, and making 
the corresponding coordinate in agreement with it There is the approach of amending the 
difference for every device as one of the approaches generally used now using the XYZ 
tristimulus values which are the internal description coordinate value, using a CIE-XYZ color 
space as a color space. 

[0004] The environment where an image is observed using drawing 1 1 is explained. The case 
where printed matter 201 and the same image 202 are displayed on a monitor 203 here is shown, 
and the ambient light 204 when observing the image serves as structure detected by the 
ambient-light sensor 206 installed on the monitor or the printer. 

[0005] For example, neither the printed image nor the image displayed on CRT is observed under 
the always regular ambient light, but the ambient light 204 of drawing 1 1 changes with 
environmental situations. Furthermore, it is the basis of a certain ambient light, and even if it can 
carry out color matching, if the ambient light changes, it will be visible [ the image which was in 
agreement until now ] to an image which is generally completely different In order to avoid this, 
as the above-mentioned color management system is used and it is shown in drawing 10 . in 
case it observes in a certain environment each image becomes what kind of value (for example. 
XYZ value), or it predicts based on the information 108 on the ambient light beforehand obtained 
from the sensor 109, and it is possible to double the vanity of a color reproducing the value using 
the profile 103,106 for every device as faithfully as possible. 

[0006] This approach is explained using drawing 10 . First R1 G1 B1 which reads an input image 
(printed matter) with a scanner 101, and is obtained from a scanner in the scanner RGB->XYZ 
transducer 102 using the scanner profile data 103 with which the scanner property data provided 
beforehand are stored Chrominance-signal XI Y1 Z1 which does not depend for a value on a 
device It changes. Furthermore, chrominance-signal value X2 Y2 Z2 for every color at the time 
of observing under the ambient light based on the ambient-light information 108 acquired from 
the sensor 109 which senses an ambient light in the signal transformation section It changes. 
And R2 G2 B-2 which is [ in / using the monitor profile 106 / the XYZ-> monitor RGB 
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transducer 105 ] a monitor input value It computes. 

[0007] Using the approaches above originally, if it becomes the same value on a common color 
space, it must be visible to the same color. However, when comparing the color obtained by 
illuminating like the color displayed on the monitor, and printed matter, even if they are the same 
values, it is known by the observer that it is not visible to the same color. Therefore, in the 
above environments, in order to observe visually and to enable it to perceive the same color, the 
further amendment is needed. 

[0008] Human being is considered to recognize all colors by the comparison with the white on 
the basis of white when observing a color. The case where the display object and printed matter 
on the monitor which set on the basis of a certain ambient light (ambient light) are observed is 
considered for an example, 

[0009] The color considered to be much white, such as white (white of paper) of the image 
illuminated by the white and the illumination light of the white and illumination light of a monitor, 
(perceived) is in such an environment The observer who is in it synthesizes the consciousness 
about the white in the environment of above-mentioned many, and gets the white which 
becomes the criteria when seeing a color. And it is thought that the color is observed on the 
basis of the white. For this reason, it asks for the white which becomes criteria into the above 
environments, and how to double vanity with a color can be considered by changing the color of 
all images using this reference white. As an application of the above-mentioned approach, there 
is an approach described by the paper (SPIE Publication Vol.2170pp1 70.-1 81.). In this paper, the 
bottom of a fluorescent lamp is asked for criteria white based on a monitor s white and the white 
of a fluorescent lamp, and color transform processing in consideration of color vanity is 
performed. 
[0010] 

[Problem(s) to be Solved by the Invention] By asking for the white which becomes the above- 
mentioned criteria, and changing the color of all images using this reference white, when the 
approach of doubling the vanity of a color has the high color rendering properties of the 
illumination light, that effectiveness is fully acquired. However, if the spectral distributions of the 
illumination light generally differ, in the colour stimulus specification obtained, change of the 
colour stimulus specification will change variously in things according to spectral-reflectance 
distribution of a reflective object further. Therefore, vanity of a color cannot fully be simply 
doubled only by the approach of performing color conversion of all images on the basis of a 
certain white. 

[0011] This invention is made in view of an above-mentioned point, and it aims at doubling the 
vanity of the color of an output image with an input image irrespective of an ambient light 
(observation light). 

[0012] Moreover, it aims at doubling the vanity of the color of an output image with an input 
image with high precision by color conversion considered to the property of ambient lights, such 
as color rendering properties. 
[0013] 

[Means for Solving the Problem] It has the following configurations, in order to attain the above- 
mentioned purpose. 

[0014] This application the 1st invention is the image-processing approach which carries out 
color conversion of the image data which shows this input image in order to double with an input 
image the vanity of the color of the output image reproduced with an image output unit. The 
image data which shows the input image obtained with the input device under the standard light 
source of arbitration Color conversion is carried out at the image data depending on the 
observation light source, color conversion of the image data depending on this observation light 
source is carried out based on the criteria white at the time of observation, and it is 
characterized by outputting the image data depending on the criteria white at the time of said 
observation to an image output unit. 

[0015] Moreover, it is the image-processing approach which carries out color conversion of the 
image data which shows this input image so that this application the 2nd invention doubles with 
an input image the vanity of the color of the output image reproduced with an image output unit. 
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and it is characterized by to carry out color conversion at the image data which considered the 
chromatic adaptation based on the property of an ambient light, and the criteria white at the 
time of observation for the image data which shows the input image obtained with the input 
device under the standard light source of arbitration. 

[0016] Moreover, this application the 3rd invention is an image processing system which carries 
out color conversion of the image data which shows this input image in order to double with an 
input image the vanity of the color of the output image reproduced with an image output unit. 
The 1st color conversion means which carries out color conversion of the image data which 
shows the input image obtained with the input device under the standard light source of 
arbitration at the image data depending on the observation light source, It is characterized by 
having the 2nd color conversion means which carries out color conversion of the image data 
depending on this observation light source based on the criteria white at the time of observation, 
and an output means to output the image data depending on the criteria white at the time of said 
observation to an image output unit, 

[0017] Moreover, a setting means for this application the 4th invention to be an image 
processing system which performs chrominance-signal conversion to image data as color vanity 
of the display object and printed matter on a monitor is made the same, and to set up the class 
of ambient light. A storage means to store beforehand the chrominance-signal processing 
information corresponding to ambient-light classification, It is characterized by having a 
chrominance-signal conversion means to perform chrominance-signal conversion which 
considered the chromatic adaptation based on the property of this ambient light, and a monitor s 
white to said image data, based on the chrominance-signal processing information corresponding 
to the classification of said set-up ambient light. 
[0018] 

[Embodiment of the Invention] 

(Operation gestalt 1) Drawing 1 is drawing having shown the data flow of the operation gestalt 1. 
Drawing 1 read printed matter with the scanner, and showed the case where it was displayed on 
a monitor that it is visible to the same color as printed matter. 

[0019] An input image (printed matter) is first read with a scanner, and it is made a picture 
signal. R1 G1 B1 obtained from the scanner 301 XI Y1 Z1 which is not dependent on a device in 
the scanner RGB->XYZ transducer 302 based on the information on the scanner profile 303 that 
data are stored in the scanner property It changes. 

[0020] Conversion here performs look-up table conversion about RGB each signal in 
consideration of an input gamma property first. 
[0021] R1 '=LUTR (Rl) 
Gl •=LUTG (Gl) 
Bl •=LUTB (Bl) 

[0022] Next, it is matrix MTXRGB2XYZ of 3x3 about the conversion to XYZ from Scanner RGB. 

It carries out by using. 

:0023] 

"External Character 1] 
G,' 

Br 

[0024] The color space used here is not restricted to a XYZ color space, and as long as it is the 
color space which can be absorbing the difference in a device, what kind of color space may be 
used (for example, CIELUV. CIELAB. etc.). 

[0025] The data (as shown above, they are a color transformation matrix (RGB->XYZ). LUT. etc.) 
about the color property of a scanner are stored in the scanner profile 303. 
[0026] Furthermore, XI Yl Z1 obtained A signal is set in the signal transformation section 304. 
Read the chrominance-signal processing information (in detail the two-dimenisional matrix XYZ12 
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of 3x3 XYZ2) corresponding to the ambient-light classification obtained in the ambient-light 
classification decision section 311 based on the ambient-light information acquired by the sensor 
310 from the chrominance-signal processing information storing section 312, and signal 
processing is performed. X2 Y2 Z2 considered as printed matter and the display object on a 
monitor giving the same color vanity under this observation environment It changes. 
[0027] The spectral distribution of a CIE standard illuminant (A, C. D65) and an auxiliary standard 
illuminant B are shown in drawing 4 as an ambient light Since the color temperatures differ, 
these light sources take a color temperature as ambient-light information, and judge the 
classification. Moreover, the spectral distribution of the fluorescent lamp used for drawing 5 as 
the typical common light source D65. standard illuminant G, and a xenon lamp are shown. A color 
temperature cannot be used for these light source classification decision. Then, that 
classification is judged by preparing the sensor which newly has sensibility in a field with a 
wavelength of 700nm or more, and measuring the reinforcement of this field Or that 
classification is judged by preparing the sensor which has sensibility in a minute field including 
the location of the bright line of a fluorescent lamp, and measuring the reinforcement of this 
field. A suitable approach is used for said approach according to classification distribution of the 
target light source. 

[0028] Beforehand, to two or more sorts of ambient lights, the above-mentioned chrominance- 
signal processing information is searched for by the approach of mentioning later, and is stored 
in the chrominance-signal processing information storing section 312 two or more sorts. The 
signal transformation section 304 performs conversion shown in a degree type based on matrix 
XYZ12XYZ2 stored in the chrominance-signal processing information storing section 312. 
0029] 
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[0030] Above matrix XYZ12XYZ2 is a matrix for performing chrominance-signal processing 
corresponding to ambient-light classification. 

[0031] The data (color conversion information from the chromaticity value and standard color 
space of the color temperature, luminescence brightness, and fluorescent substance of a 
monitor to the chrominance signal of device dependence etc.) about a monitor s color property 
are stored in the monitor profile 306. 

[0032] Next, X2 Y2 Z2 obtained in the signal transformation section 304 X2 Y2 Z2 which is not 
dependent on a device in the XYZ-> monitor RGB transducer 305 based on the information on 
the monitor profile 306 that the signal is stored in the monitor property A signal to monitor 
device R2 G2 B-2 It changes into a signal. Conversion here is matrix MTXXYZ2RGB of 3x3 
about conversion on the monitor RGB from XYZ first It carries out by using. 
:0033] 

External Character 3] 
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[0034] Next, in consideration of a monitor output gamma property, look apple table conversion is 
performed about RGB each signal. 
[0035] R2 =LUTR (R2 0 
G2 =LUTG (G2 0 
B-2 =LUTB (B-2 0 

[0036] In addition, matrix MTXXYZ2RGB of 3x3 And the monitor output gamma property is 
stored in the monitor profile 306 as color conversion information from a standard color space to 
the chrominance signal of device dependence. 

[0037] Then, R2 G2 B-2 The image [ signal / top / monitoring screen ] corresponding to the 
signal to the monitor having corresponded [ delivery ] is displayed. 

[0038] With these procedures, a printed matter image can be displayed on a monitor so that it 
may be visible to the same color as printed matter under this observation environment. 
[0039] Next, the case where an image is observed under a certain illumination light (ambient 
light) is taken for an example, and the creation approach of chrominance-signal transformation- 
matrix XYZ12XYZ2 as chrominance-signal processing information corresponding to the 
illumination light is described. XYZ12XYZ2 is obtained by the next matrix operation. 
[0040] 

[External Character 4] 
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[0041] The aforementioned matrix M is a matrix which changes into the amount RGB of 
responses in the electric-eye (cone) level of human being's eyes the tristimulus values XYZ 
expressed with the GIEXYZ color coordinate system (a foundation and Asakura Publishing of 
color dynamics: refer to p.216 grade). Xwl YwIZwl is the tristimulus values of an ambient light 
(observation environmental white). Moreover. Xw Yw Zw It is the tristimulus values of criteria 
white and asks by the degree type using tristimulus-values XwlYwIZwl of the above-mentioned 
ambient light (observation environmental white), and tristimulus-values Xw2Yw2Zw2 of monitor 
white. 

[0042] Xw = (1-s) and Xw1+s-Xw2Yw = (1-sX Yw1+s-Yw2Zw = (1-s), and Zw1+S"Zw2 — here - 
- Xw Yw Zw They are the tristimulus values of the white at the time of observing the image 
displayed on the monitor 307. When observing the image displayed on a monitoring screen, 
human being has not done full adaptation and has adapted himself to the monitor white chisel at 
monitor white and a rate which exists at both ambient lights. Therefore, if a monitor s white sets 
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to s the parameter (adaptation ratio) which shows the effect which carries out an observation 
environmental white pain and which it has on criteria white when adapting itself variously [ a 
monitor ] namely, they are the tristimulus values Xw Yw Zw of a reference white. It can ask by 
the above-mentioned formula. 

[0043] The adaptation ratio s changes with the color temperature of an ambient light, and the 
background colors (a monitor s background color) of an image. For example, when a background 
color makes it change on gray-scale level from black to white, the rate which adapts itself to an 
ambient light becomes large, so that a background color approaches black. The tristimulus values 
of an ambient light and the tristimulus values of monitor white were calculated using colorimetry 
equipments, such as a color luminance meter. 

[0044] Matrix CR is a matrix changed into the color signal (XI T1 'Z1 0 in consideration of the 
properties (the spectral characteristic, color rendering properties, etc.) of the light source 
(ambient light) of using the color signal (XI Y1 Z1) described using the standard color space (the 
standard light sources, such as D65 and D50. are used as the base in a standard color space.) at 
the time of observation. Here, the matrix of 3x3 was used as a matrix CR. The color signal (XI 
Y1 71 0 in consideration of a light source property is acquired from the color signal (XI Y1 Z1) 
described by the degree type in the standard color space using Matrix CR. 
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[0046] It asked for the actual multiplier of Matrix CR by optimizing using the attenuation least 
square method using the test chart which consists of a color patch of 77 colors as shown in 
drawing 2 , using as data the measurement value which calculated the tristimulus values under a 
certain illumination light by measurement, and the color signal value (tristimulus values) 
described using the standard color space, or the spectral reflectance of a color patch of 77 
colors — a spectrophotometer — asking — this and a spectrum — the spectrum of the 
illumination light measured with the luminance meter — from intensity distribution, the 
tristimulus values under the illumination light were calculated, and the actual multiplier of Matrix 
CR was obtained using the optimization technique like the above. The above and a measurement 
means used the optimal means according to the case. 

[0047] Matrix XYZ12XYZ2 is notionally constituted by two elements, Matrix CR and matrix M- 
1,D-M, as shown in drawing 9 . 

[0048] Matrix CR is a matrix for changing into the color signal (X1 *Y1 'Z1 ') in consideration of 
the property of an ambient light (Xw1Yw1Zw1) the color signal (XI Y1 ZI) described using the 
standard color space depending on the standard light source which was mentioned above, and 
which a scanner has like. That is. Matrix CR is XI Y1 ZI which was dependent on the standard 
light source based on the property of the light sources, such as color rendering properties. It 
changes into X1 'YI 'Z1 ' depending on an ambient light 

[0049] And matrix M-1.D-M which is other elements is Von which is chromatic adaptation 
prediction theory. X2 Y2 Z2 which depended on criteria white for XI 'YI 'ZI ' which was 
dependent on the ambient light based on the theory of Kreis It changes. 
[0050] Thus, good signal transformation which considered the properties (the spectral 
characteristic, color rendering property, etc.) of an ambient light and human being's chromatic 
adaptation (the criteria white in a monitor's image should be influenced of both monitor white and 
ambient-light white) can be performed by changing based on the property of an ambient light, 
next carrying out chromatic adaptation prediction first, based on observation environmental 
white and criteria white. 

[0051] Therefore, the color vanity of an input image and the image displayed on the monitor 307 
can be made in agreement. 

[0052] (Operation gestalt 2) The operation gestalt by the configuration which formed the 
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chrominance-signal processing information operation part 314 as some systems as an operation 
gestalt 2 so that it might illustrate to drawing 3 is explained. With this operation gestalt. 
chrominance-signal processing information is not prepared beforehand, according to the 
ambient-light information acquired by the sensor 310, it is operation part 314 and chrominance- 
signal processing information is acquired. The next matrix operation which explained the 
operation which acquires chrominance-signal processing information as an approach of asking fo 
the chrominance-signal transformation matrix of the operation gestalt 1 is performed. 
[0053] 

XYZ12XYZ2=M-1.D-M-CR [0054] 
[External Character 6] 
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[0055] The aforementioned matrix M is a matrix which changes into the amount RGB of 
responses in the electric-eye (cone) level of human being s eyes the tristimulus values XYZ 
expressed with the CIEXYZ color coordinate system. XwlYwIZwl is the tristimulus values of an 
ambient light (observation environmental white). Moreover, Xw Yw Zw It is the tristimulus values 
of criteria white and asks by the degree type using tristimulus-values Xw2Yw2Zw2 of the 
tristimulus values of the above-mentioned ambient light (observation environmental white), and 
monitor white. 

[0056] Xw = (1-s), Xw1+s-Xw2Yw = (1-s). Yw1+s-Yw2Zw = (1-s). and Zw1+s-Zw2s are 
parameters which show the effect which monitor white and observation environmental white 
have on a reference white. Although it was also possible to have calculated the tristimulus 
values of an ambient light and the tristimulus values of monitor white using colorimetry 
equipments, such as a color luminance meter, and to have inputted a value into a system, the 
tristimulus values of an ambient light used the value acquired from a sensor 310 here. For the 
reason, the sensor 310 considered as the equipment configuration which outputs ambient-light 
information as tristimulus-values XwOYwOZwO. Tristimulus-values XwOYwOZwO expresses the 
color (white) of the ambient light at that time. This equipment was made into the circuitry using 
three photosensors with the different spectral sensitivity characteristic shown in drawing 6 . 
According to each spectral sensitivity characteristic, output RsOGsOBsO is obtained from three 
photosensors. The spectral sensitivity characteristic for acquiring tristimulus values XYZ is 
shown in drawing 7 . and differs from the spectral sensitivity characteristic ( drawing 6 ) of the 
sensor used with this equipment. Therefore, the conversion to tristimulus-values XwOYwOZwO 
from sensor output RsOGsOBsO is required. With this operation gestalt. the degree type 
performed the conversion using the matrix MTXsenser of 3x3. 
[0057] 

[External Character 7] 
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[0058] The above-mentioned matrix operation was performed by the digital digital disposal 
circuit constituted in equipment. 

[0059] Matrix CR is a matrix changed into the color signal (X'Y'Z') in consideration of the 
properties (the spectral characteristic, color rendering properties, etc.) of the light source 
(ambient light) of using the color signal (XYZ) described using the standard color space (the 
standard light sources, such as D65 and D50, are used as the base in a standard color space.) at 
the time of observation. Here, the matrix of 3x3 was used as a matrix CR. The color signal 
(X'Y'Z") in consideration of a light source property is acquired from the color signal (XYZ) 
described by tne degree type in the standard color space using Matrix CR. 
:0060] 

External Character 8] 
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[0061] It asked for the actual multiplier of Matrix CR by optimizing using the attenuation least 
square method using the test chart which consists of a color patch of 77 colors as shown in 
drawing 2 , using as data the measurement value which calculated the tristimulus values under a 
certain illumination light by measurement, and the color signal value (tristimulus values) 
described using the standard color space, or the spectral reflectance of a color patch of 77 
colors — a spectrophotometer — asking — this and a spectrum — the spectrum of the 
illumination light measured with the luminance meter — from intensity distribution, the 
tristimulus values under the illumination light were calculated, and the actual multiplier of Matrix 
CR was obtained using the optimization technique like the above. The above and a measurement 
means used the optimal means according to the case. 

[0062] The matrix GR created as mentioned above carried out storage preservation as ambient- 
light property amendment information at the ambient-light property amendment information 
storing section 313. 

[0063] It is the ambient-light classification decision section 311, and as the operation gestalt 1 
explained the matrix CR used in the case of an operation, it makes a classification judgment, 
using this ambient-light classification information, it chooses from the ambient-light property 
amendment information storing section 313 the ambient-light property amendment information 
that it corresponds, based on the ambient-light information acquired from a sensor 310. and uses 

it for it , ^ ■ r J 

[0064] Actuation which explained other actuation with the operation gestalt 1 is performed 

mostly. 

[0065] Since it considered as the configuration which searches for the chrominance-signal 
processing information that it actually uses in the signal transformation section 304, by the 
operation with this operation gestalt at the chrominance-signal processing information operation 
part 314 The number of classification of the chrominance-signal processing information 
independent of a monitor for which it does not depend on the chromaticity or brightness of an 
ambient light like, which carries out preparation storage beforehand and which is placed 
compared with the operation gestalt 1 since what is necessary is just coming to prepare 
chrominance-signal processing information beforehand as ambient-light property amendment 
information like can be liked and lost. 

[0066] (Operation gestalt 3) The operation gestalt by the configuration which formed the 
ambient-light classification directions section 315 as some systems as an operation gestalt 3 so 
that it might illustrate to drawing 8 is explained. 
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[0067] Basic actuation of this operation gestalt is almost the same as the actuation explained 
with the operation gestalt 1. Although the system considered as the configuration which obtains 
g^bient-light classification automatically in the ambient-light classification decision section 311 
in a system in the operation gestalt 1 using the ambient-light information acquired by the sensor 
310, ambient-light classification was considered as the configuration directed directly by having 
forrned the ambient-light classification directions section 315 with this operation gestalt. 
Thereby, taking ambient-light classification is avoided. Moreover, the image in ambient lights 
other than under [ of the present ] an environment which may be observed can be displayed on 
a monitor. Directions of ambient-light classification were performed by choosing the ambient- 
light number by which it was indicated by the list on the screen by the mouse or the keyboard. 
At this time, it also made it possible to display a color temperature and the spectral 
characteristic on a screen as information on directions decision. 

[0068] When a large number [ the color which may be perceived in an observation environment ] 
so that each operation gestalt shown until now may see . in case synthesize such white , it ask 
for criteria white , chrominance signal processing be performed using this criteria white and color 
vanity of the display object and printed matter on a monitor be made the same . a color signal be 
changed fully in consideration of the properties ( the spectral characteristic , color rendering 
properties , etc. ) of an ambient light . 

[0069] While searching for the information (a chromaticity value. XYZ tristimulus values, etc.) 
about the white (it is the white of paper under the illumination light) perceived in the illumination 
light (ambient light) in detail from the information (spectrum a chromaticity value, a color 
temperature, or reinforcement (illuminance)) about the illumination light (ambient light), the 
information (for example, two-dimensional matrix etc.) which changes other colors is acquired, 
and chrominance-signal conversion is performed using such information. 

[0070] According to each above-mentioned example, corresponding to various ambient-light light 
sources, a color signal can be changed with a sufficient precision, and it becomes possible about 
the display object and printed matter on a monitor to obtain the same vanity in sufficient 
precision. 

[0071] In addition, at each above-mentioned operation gestalt. it is Von. Although the theory of 
Kreis was used as chromatic adaptation prediction theory, other chromatic adaptation prediction 
theory may be applied. 

[0072] Moreover, this invention is applicable to the sequence processing according to various 
hard configurations and them, these sequence processings — for example. logic it is 
algorithm-ized in the range which are-izing [ the range ]. or is software-ized or does not deviate 
from the main point of above-mentioned this invention, and can apply, as hardware or equipment 
according to this algorithm. 

[0073] Moreover, this invention can be used for a copying machine, a printer, etc, with 

[ possessing the function which displays the image printed on a monitor beforehand ] a pre 

viewer function. Furthermore, it can use also for the image processing system which performs 

chrominance-signal conversion in all cases, such as using this invention in the case of 

chrominance-signal conversion of various input/output equipment as an art of a color 

management system. 

[0074] 

[Effect of the Invention] According to this invention, the vanity of the color of an output image 
can be doubled with an input image irrespective of an ambient light (observation light) at the 
appearance explained above. 

[0075] Moreover, the vanity of the color of an output image can be doubled with an input image 
with high precision by color conversion considered to the property of ambient lights, such as 
color rendering properties. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation nnay not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD ^ . 

[Field of the Invention] This invention relates to the innage processing system and approach 
performing ****** based on an ambient light. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] A color picture product spreads in recent years, and a color 
picture can be easily treated now also not only in special fields, such as design creation using 
CG, but in general office. By the way, it was difficult for both color not to suit, when the image 
created on the monitor is generally outputted by the printer, but to perform color examination of 
a print object on a monitor. As an approach for solving this, a color management system is 
devised and attracts attention. 

[0003] A color management system loses the difference in the color for every device by , using a 
common color space. If this is a color described with the same coordinate in the same color 
space, it tends to obtain coincidence of the vanity of a color by expressing all colors on the 
basis of the idea that the vanity of those colors is the same in the same color space, and making 
the corresponding coordinate in agreement with it There is the approach of amending the 
difference for every device as one of the approaches generally used now using the XYZ 
tristimulus values which are the internal description coordinate value, using a CIE-XYZ color 
space as a color space. 

[0004] The environment where an image is observed using drawing 1 1 is explained. The case 
where printed matter 201 and the same image 202 are displayed on a monitor 203 here is shown, 
and the ambient light 204 when observing the image serves as structure detected by the 
ambient-light sensor 206 installed on the monitor or the printer. 

[0005] For example, neither the printed image nor the image displayed on CRT is observed under 
the always regular ambient light, but the ambient light 204 of drawing 1 1 changes with 
environmental situations. Furthermore, it is the basis of a certain ambient light, and even if it can 
carry out color matching, if the ambient light changes, it will be visible [ the image which was in 
agreement until now ] to an image which is generally completely different In order to avoid this, 
as the above-mentioned color management system is used and it is shown in drawing 10 , in 
case it observes in a certain environment, each image becomes what kind of value (for example, 
XYZ value), or it predicts based on the information 108 on the ambient light beforehand obtained 
from the sensor 109, and it is possible to double the vanity of a color reproducing the value using 
the profile 103,106 for every device as faithfully as possible. 

[0006] This approach is explained using drawing 10 . First, R1 G1 B1 which reads an input image 
(printed matter) with a scanner 101. and is obtained from a scanner in the scanner RGB->XYZ 
transducer 102 using the scanner profile data 103 with which the scanner property data provided 
beforehand are stored Chrominance-signal XI Y1 Z1 which does not depend for a value on a 
device It changes. Furthermore, chrominance-signal value X2 Y2 Z2 for every color at the time 
of observing under the ambient light based on the ambient-light information 108 acquired from 
the sensor 109 which senses an ambient light in the signal transformation section It changes. 
And R2 G2 B-2 which is [ in / using the monitor profile 106 / the XYZ-> monitor RGB 
transducer 105 ] a monitor input value It computes. 

[0007] Using the approaches above originally, if it becomes the same value on a common color 
space, it must be visible to the same color. However, when comparing the color obtained by 
illuminating like the color displayed on the monitor, and printed matter, even if they are the same 
values, it is known by the observer that it is not visible to the same color. Therefore, in the 
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above environments, in order to observe visually and to enable it to perceive the same color, the 

further amendment is needed. ^. . x 

[0008] Human being is considered to recognize ail colors by the comparison with the white on 
the basis of white when observing a color. The case where the display object and printed matter 
on the monitor which set on the basis of a certain ambient light (ambient light) are observed is 
considered for an example. \ r u • 

[0009] The color considered to be much white, such as white (white of paper) of the image 
illuminated by the white and the illumination light of the white and illumination light of a monitor, 
(perceived) is in such an environment The observer who is in it synthesizes the consciousness 
about the white in the environment of above-mentioned many, and gets the white which 
becomes the criteria when seeing a color. And it is thought that the color is observed on the 
basis of the white. For this reason, it asks for the white which becomes criteria into the above 
environments, and how to double vanity with a color can be considered by changing the color of 
all images using this reference white. As an application of the above-mentioned approach, there 
is an approach described by the paper (SPIE Publication Vol.21 70pp1 70.-1 81.). In this paper, the 
bottom of a fluorescent lamp is asked for criteria white based on a monitor's white and the white 
of a fluorescent lamp, and color transform processing in consideration of color vanity is 
performed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] According to this invention, the vanity of the color of an output image 
can be doubled with an input image irrespective of an ambient light (observation light) at the 
appearance explained above. 

[0075] Moreover, the vanity of the color of an output image can be doubled with an input image 
with high precision by color conversion considered to the property of ambient lights, such as 
color rendering properties. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By asking for the white which becomes the above- 
mentioned criteria, and changing the color of all images using this reference white, when the 
approach of doubling the vanity of a color has the high color rendering properties of the 
illumination light, that effectiveness is fully acquired. However, if the spectral distributions of the 
illumination light generally differ, in the colour stimulus specification obtained, change of the 
colour stimulus specification will change variously in things according to spectral-reflectance 
distribution of a reflective object further. Therefore, vanity of a color cannot fully be simply 
doubled only by the approach of performing color conversion of all images on the basis of a 

certain white. j ur u 

[001 1] This invention is made in view of an above-mentioned point, and it aims at doubling the 
vanity of the color of an output image with an input image irrespective of an ambient light 
(observation light). , . 

[0012] Moreover, it aims at doubling the vanity of the color of an output image with an input 
image with high precision by color conversion considered to the property of ambient lights, such 
as color rendering properties. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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LThis document has been translated by computer. So the translation may not reflect the original 
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MEANS 

[Means for Solving the Problem] It has the following configurations, in order to attain the abbve- 
mentioned purpose. 

[0014] This application the 1st invention is the image-processing approach which carries out 
color conversion of the image data which shows this input image in order to double with an input 
image the vanity of the color of the output image reproduced with an image output unit. The 
image data which shows the input image obtained with the input device under the standard light 
source of arbitration Color conversion is carried out at the image data depending on the 
observation light source, color conversion of the image data depending on this observation light 
source is carried out based on the criteria white at the time of observation, and it is 
characterized by outputting the image data depending on the criteria white at the time of said 
observation to an image output unit, 

[0015] Moreover, it is the image-processing approach which carries out color conversion of the 
image data which shows this input image so that this application the 2nd invention doubles with 
an input image the vanity of the color of the output image reproduced with an image output unit 
and it is characterized by to carry out color conversion at the image data which considered the 
chromatic adaptation based on the property of an ambient light, and the criteria white at the 
time of observation for the image data which shows the input image obtained with the input 
device under the standard light source of arbitration. 

[0016] Moreover, this application the 3rd invention is an image processing system which carries 
out color conversion of the image data which shows this input image in order to double with an 
input image the vanity of the color of the output image reproduced with an image output unit. 
The 1st color conversion means which carries out color conversion of the image data which 
shows the input image obtained with the input device under the standard light source of 
arbitration at the image data depending on the observation light source. It is characterized by 
having the 2nd color conversion means which carries out color conversion of the image data 
depending on this observation light source based on the criteria white at the time of observation, 
and an output means to output the image data depending on the criteria white at the time of said 
observation to an image output unit. 

[0017] Moreover, a setting means for this application the 4th invention to be an image 
processing system which performs chrominance-signal conversion to image data as color vanity 
of the display object and printed matter on a monitor is made the same, and to set up the class 
of ambient light, A storage means to store beforehand the chrominance-signal processing 
information corresponding to ambient-light classification. It is characterized by having a 
chrominance-signal conversion means to perform chrominance-signal conversion which 
considered the chromatic adaptation based on the property of this ambient light, and a monitor s 
white to said image data, based on the chrominance-signal processing information corresponding 
to the classification of said set-up ambient light. 
[0018] 

[Embodiment of the Invention] 

(Operation gestalt 1) Drawing 1 is drawing having shown the data flow of the operation gestalt 1. 
Drawing 1 read printed matter with the scanner, and showed the case where it was displayed on 
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a monitor that it is visible to the same color as printed matter. 

[0019] An input image (printed matter) is first read with a scanner, and it is made a picture 
signal R1 G1 B1 obtained from the scanner 301 XI Y1 Z1 which is not dependent on a device in 
the scanner RGB->XYZ transducer 302 based on the information on the scanner profile 303 that 
data are stored in the scanner property It changes. 

[0020] Conversion here performs look-up table conversion about RGB each signal in 
consideration of an input gamma property first 
[0021] R1 '=LUTR (R1) 
G1 '=LUTG (G1) 

B1 '=LUTB (B1) . ^ o ana 

[0022] Next, it is matrix MTXRGB2XYZ of 3x3 about the conversion to XYZ from Scanner RGB. 

It carries out by using. 
:0023] 

External Character 1] 
X,l ITRi' 

Y| =MTXrob2xyz G|' 

zj iB,' 

[0024] The color space used here is not restricted to a XYZ color space, and as long as it is the 
color space which can be absorbing the difference in a device, what kind of color space may be 

used (for example, CIELUV. CIELAB. etc.). . vv^/7^ . . .x * ^ 

[0025] The data (as shown above, they are a color transformation matrix (RGB->XY^;, LU I , etc.; 
about the color property of a scanner are stored in the scanner profile 303. 
[0026] Furthermore, XI Y1 Z1 obtained A signal is set in the signal transformation section 304 
Read the chrominance-signal processing information (in detail the two-dimensional matrix XYZ1 2 
of 3x3 XYZ2) corresponding to the ambient-light classification obtained in the ambient-light 
classification decision section 311 based on the ambient-light information acquired by the sensor 
310 from the chrominance-signal processing information storing section 312. and signal 
processing is performed. X2 Y2 Z2 considered as printed matter and the display object on a 
monitor giving the same color vanity under this observation environment It changes. 
[0027] The spectral distribution of a GIE standard illuminant (A, C. D65) and an auxiliary standard 
illuminant B are shown in drawing 4 as an ambient light Since the color temperatures differ, 
these light sources take a color temperature as ambient-light information, and judge the 
classification. Moreover, the spectral distribution of the fluorescent lamp used for drawing 5 as 
the typical common light source D65, standard illuminant 0. and a xenon lamp are shown. A color 
temperature cannot be used for these light source classification decision. Then, that 
classification is judged by preparing the sensor which newly has sensibility in a field with a 
wavelength of 700nm or more, and measuring the reinforcement of this field. Or that 
classification is judged by preparing the sensor which has sensibility in a minute field including 
the location of the bright line of a fluorescent lamp, and measuring the reinforcement of this 
field. A suitable approach is used for said approach according to classification distnbution of the 

target light source. • . u ■ _ 

[0028] Beforehand, to two or more sorts of ambient lights, the above-mentioned chrominance 
signal processing information is searched for by the approach of mentioning later, and is stored 
in the chrominance-signal processing Information storing section 312 two or more sorts. The 
signal transformation section 304 performs conversion shown in a degree type based on rnatnx 
XYZ12XYZ2 stored in the chrominance-signal processing information storing section 312. 
[0029] 

[External Character 2] 
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[0030] Above matrix XYZ12XYZ2 is a matrix for performing chrominance-signal processing 
corresponding to ambient-light classification. 

[0031] The data (color conversion information from the chromaticity value and standard color 
space of the color temperature, luminescence brightness, and fluorescent substance of a 
monitor to the chrominance signal of device dependence etc.) about a monitors color property 
are stored in the monitor profile 306. 

[0032] Next, X2 Y2 Z2 obtained in the signal transformation section 304 X2 Y2 Z2 which is not 
dependent on a device in the XYZ-> monitor RGB transducer 305 based on the information on 
the monitor profile 306 that the signal is stored in the monitor property A signal to monitor 
device R2 G2 B-2 It changes into a signal. Conversion here is matrix MTXXYZ2RGB of 3x3 
about conversion on the monitor RGB from XYZ first It carries out by using. 
:0033] 

External Character 3] 
Rz'l rXz! 



G2' 



Bo' 



= MTXxYE2RGB 



[0034] Next, in consideration of a monitor output gamma property, look apple table conversion is 
performed about RGB each signal. 
[0035] R2 =LUTR (R2 ') 
G2 =LUTG (G2 •) 
B-2 =LUTB (B-2 •) 

[0036] In addition, matrix MTXXYZ2RGB of 3x3 And the monitor output gamma property is 
stored in the monitor profile 306 as color conversion information from a standard color space to 
the chrominance signal of device dependence. 

[0037] Then, R2 G2 B-2 The image [ signal / top / monitoring screen ] corresponding to the 
signal to the monitor having corresponded [ delivery ] is displayed. 

[0038] With these procedures, a printed matter image can be displayed on a monitor so that it 
may be visible to the same color as printed matter under this observation environment. 
[0039] Next, the case where an image is observed under a certain illumination light (ambient 
light) is taken for an example, and the creation approach of chrominance-signal transformation- 
matrix XYZ12XYZ2 as chrominance-signal processing information corresponding to the 
illumination light is described. XYZ12XYZ2 is obtained by the next matrix operation. 
[0040] 

[External Character 4] 
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[0041] The aforementioned matrix M is a matrix which changes into the amount RGB of 
responses in the electric-eye (cone) level of human being's eyes the tristimulus values XYZ 
expressed with the CIEXYZ color coordinate system (a foundation and Asakura Publishing of 
color dynamics: refer to p.216 grade). XwlYwIZwl is the tristimulus values of an ambient light 
(observation environmental white). Moreover. Xw Yw Zw It is the tristimulus values of criteria 
white and asks by the degree type using tristimulus-values Xw1 YwlZwl of the above-mentioned 
ambient light (observation environmental white), and tristimulus-values Xw2Yw2Zw2 of monitor 

10042} Xw = (1-s) and Xw1+s-Xw2Yw = (1-s). Yw1+s-Yw2Zw = (1-s). and Zw1+s-Zw2 — here - 
- Xw Yw Zw They are the tristimulus values of the white at the time of observing the image 
displayed on the monitor 307. When observing the image displayed on a monitonng screen, 
human being has not done full adaptation and has adapted himself to the monitor white chisel at 
monitor white and a rate which exists at both ambient lights. Therefore, if a monitor ? white sets 
to s the parameter (adaptation ratio) which shows the effect which carries out an observation 
environmental white pair, and which it has on criteria white when adapting itself variously L a 
monitor ] namely, they are the tristimulus values Xw Yw Zw of a reference white. It can ask by 

the above-mentioned formula. r l- ^ i- i_x j tu 

[0043] The adaptation ratio s changes with the color temperature of an ambient light, and the 
background colors (a monitor s background color) of an image. For example, when a background 
color makes it change on gray-scale level from black to white, the rate which adapts itself to an 
ambient light becomes large, so that a background color approaches black. The tristimu us values 
of an ambient light and the tristimulus values of monitor white were calculated using colorimetry 
equipments, such as a color luminance meter. , . ,n . .. £*u 

[0044] Matrix OR is a matrix changed into the color signal (XI 'Y! Z1 ) in consideration of the 
properties (the spectral characteristic, color rendering properties, etc.) of the light source 
(ambient light) of using the color signal (X1Y1 Z1) described using the standard color space (the^ 
standard light sources, such as D65 and D50, are used as the base in a standard color space.) at 
the time of observation. Here, the matrix of 3x3 was used as a matrix OR. The color signal (XI 
•Y1 'Z1 ') in consideration of a light source property is acquired from the color signal (.XI Yl 
described by the degree type in the standard color space using Matrix OR. 
[0045] 
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[0046] It asked for the actual multiplier of Matrix CR by optimizing using the attenuation least 
square method using the test chart which consists of a color patch of 77 colors as shown in 
drawing 2 . using as data the measurement value which calculated the tristimulus values under a 
certain illumination light by measurement, and the color signal value (tristimulus values) 
described using the standard color space, or the spectral reflectance of a color patch of 77 
colors — a spectrophotometer — asking — this and a spectrum — the spectrum of the 
illumination light measured with the luminance meter — from intensity distribution, the 
tristimulus values under the illumination light were calculated, and the actual multiplier of Matrix 
CR was obtained using the optimization technique like the above. The above and a measurement 
means used the optimal means according to the case. 

[0047] Matrix XYZ12XYZ2 is notionally constituted by two elements, Matrix CR and matrix M- 
1.D-M, as shown in drawing 9 . 

[0048] Matrix CR is a matrix for changing into the color signal (XI *Y1 'Z1 ') in consideration of 
the property of an ambient light (XwlYwIZwl) the color signal (XI Y1 Z1) described using the 
standard color space depending on the standard light source which was mentioned above, and 
which a scanner has like. That is. Matrix CR is XI Y1 Z1 which was dependent on the standard 
light source based on the property of the light sources, such as color rendering properties. It 
changes into XI 'Y1 *Z1 ' depending on an ambient light 

[0049] And matrix M-1.D-M which is other elements is Von which is chromatic adaptation 
prediction theory. X2 Y2 Z2 which depended on criteria white for XI 'Y1 71 ' which was 
dependent on the ambient light based on the theory of Kreis It changes. 
[0050] Thus, good signal transformation which considered the properties (the spectral 
characteristic, color rendering property, etc.) of an ambient light and human being s chromatic 
adaptation (the criteria white in a monitor s image should be influenced of both monitor white and 
ambient-light white) can be performed by changing based on the property of an ambient light, 
next carrying out chromatic adaptation prediction first, based on observation environmental 
white and criteria white. 

[0051] Therefore, the color vanity of an input image and the image displayed on the monitor 307 
can be made in agreement. 

[0052] (Operation gestalt 2) The operation gestalt by the configuration which formed the 
chrominance-signal processing information operation part 314 as some systems as an operation 
gestalt 2 so that it might illustrate to drawing 3 is explained. With this operation gestalt, 
chrominance-signal processing information is not prepared beforehand, according to the 
ambient-light information acquired by the sensor 310. it is operation part 314 and chrominance- 
signal processing information is acquired The next matrix operation which explained the 
operation which acquires chrominance-signal processing information as an approach of asking for 
the chrominance-signal transformation matrix of the operation gestalt 1 is performed. 
[0053] 

XYZ1 2XYZ2=M-1 .D-M-CR [0054] 
[External Character 6] 
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[0055] The aforementioned matrix M is a matrix which changes into the amount RGB of 
responses in the electric-eye (cone) level of human being's eyes the tristimulus values XYZ 
expressed with the CIEXYZ color coordinate system. Xw1 YwlZwl is the tristimulus values of an 
ambient light (observation environmental white). Moreover. Xw Yw Zw It is the tnstimulus values 
of criteria white and asks by the degree type using tristimulus-values Xw2Yw2Zw2 of the 
tristimulus values of the above-mentioned ambient light (observation environmental white), and 

monitor white. ,^ . , ^ . -, „ 

[0056] Xw = (1-s). Xw1+s-Xw2Yw = (1-s). Yw1+s-Yw2Zw = (1-s), and Zw1+s-Zw2s are 
parameters which show the effect which monitor white and observation environmental white 
have on a reference white. Although it was also possible to have calculated the tristimulus 
values of an ambient light and the tristimulus values of monitor white using colorimetry 
equipments such as a color luminance meter, and to have inputted a value into a system, the 
tristimulus values of an ambient light used the value acquired from a sensor 310 here For the 
reason the sensor 310 considered as the equipment configuration which outputs ambient-light 
information as tristimulus-values XwOYwOZwO. Tristimulus-values XwOYwOZwO expresses the 
color (white) of the ambient light at that time. This equipment was made into the circuitry using 
three photosensors with the different spectral sensitivity characteristic shown in drawing 6 
According to each spectral sensitivity characteristic, output RsOGsOBsO is obtained from three 
photosensors. The spectral sensitivity characteristic for acquiring tristimulus values XYZ is 
shown in drawing 7 . and differs from the spectral sensitivity characteristic ( drawing 6 ) of the 
sensor used with this equipment. Therefore, the conversion to tristimulus-values XwOYwOZwO 
from sensor output RsOGsOBsO is required. With this operation gestalt, the degree type 
performed the conversion using the matrix MTXsenser of 3x3. 
:0057] 

External Character 7] 



' wO 



— MT X 8 B n a e r 



[0058] The above-mentioned matrix operation was performed by the digital digital disposal 

circuit constituted in equipment. , . . ,s ■ • j ^- r xu 

[0059] Matrix CR is a matrix changed into the color signal (XYZ) in consideration of the 
properties (the spectral characteristic, color rendering properties, etc.) of the light source 
(ambient light) of using the color signal (XYZ) described using the standard color space (the 
standard light sources, such as D65 and D50. are used as the base in a standard color space.) at 
the time of observation. Here, the matrix of 3x3 was used as a matrix CR. The color signal 
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(X'YT) in consideration of a light source property is acquired from the color signal (XYZ) 

described by the degree type in the standard color space using Matrix CR. 

:0060] 

^External Character 8] 



X'- 




X 




= CR 
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Z' 




Z 



[0061] It asked for the actual multiplier of Matrix CR by optimizing using the attenuation least 
square method using the test chart which consists of a color patch of 77 colors as shown in 
drawing 2 , using as data the measurement value which calculated the tristimulus values under a 
certain illumination light by measurement, and the color signal value (tristimulus values) 
described using the standard color space, or the spectral reflectance of a color patch of 77 
colors — a spectrophotometer — asking — this and a spectrum — the spectrum of the 
illumination light measured with the luminance meter — from intensity distribution, the 
tristimulus values under the illumination light were calculated, and the actual multiplier of Matrix 
CR was obtained using the optimization technique like the above. The above and a measurement 
means used the optimal means according to the case. 

[0062] The matrix CR created as mentioned above carried out storage preservation as ambient- 
light property amendment information at the ambient-light property amendment information 
storing section 313. 

[0063] It is the ambient-light classification decision section 311, and as the operation gestalt 1 
explained the matrix CR used in the case of an operation, it makes a classification judgment, 
using this ambient-light classification information, it chooses from the ambient-light property 
amendment information storing section 313 the ambient-light property amendment information 
that it corresponds, based on the ambient-light information acquired from a sensor 310. and uses 
it for it 

[0064] Actuation which explained other actuation with the operation gestalt 1 is performed 
mostly. 

[0065] Since it considered as the configuration which searches for the chrominance-signal 
processing information that it actually uses in the signal transformation section 304, by the 
operation with this operation gestalt at the chrominance-signal processing information operation 
part 314 The number of classification of the chrominance-signal processing information 
independent of a monitor for which it does not depend on the chromaticity or brightness of an 
ambient light like, which carries out preparation storage beforehand and which is placed 
compared with the operation gestalt 1 since what is necessary is just coming to prepare 
chrominance-signal processing information beforehand as ambient-light property amendment 
information like can be liked and lost. 

[0066] (Operation gestalt 3) The operation gestalt by the configuration which formed the 
ambient-light classification directions section 315 as some systems as an operation gestalt 3 so 
that it might illustrate to drawing 8 is explained. 

[0067] Basic actuation of this operation gestalt is almost the same as the actuation explained 
with the operation gestalt 1. Although the system considered as the configuration which obtains 
ambient-light classification automatically in the ambient-light classification decision section 311 
in a system in the operation gestalt 1 using the ambient-light information acquired by the sensor 
310, ambient-light classification was considered as the configuration directed directly by having 
formed the ambient-light classification directions section 315 with this operation gestalt. 
Thereby, taking ambient-light classification is avoided. Moreover, the image in ambient lights 
other than under [ of the present ] an environment which may be observed can be displayed on 
a monitor. Directions of ambient-light classification were performed by choosing the ambient- 
light number by which it was indicated by the list on the screen by the mouse or the keyboard. 
At this time, it also made it possible to display a color temperature and the spectral 
characteristic on a screen as information on directions decision. 
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[0068] When a large number [ the color which may be perceived in an observation environment ] 
so that each operation gestalt shown until now may see . in case synthesize such white . it ask 
for criteria white . chrominance signal processing be performed using this criteria white and color 
vanity of the display object and printed matter on a monitor be made the same , a color signal be 
changed fully in consideration of the properties ( the spectral characteristic , color rendering 
properties , etc. ) of an ambient light . , i * ^ 

[0069] While searching for the information (a chromaticity value. XYZ tristimulus values, etc.; 
about the white (it is the white of paper under the illumination light) perceived in the illumination 
light (ambient light) in detail from the information (spectrum a chromaticity value, a color 
temperature, or reinforcement (illuminance)) about the illumination light (ambient light), the 
information (for example, two-dimensional matrix etc.) which changes other colors is acquired, 
and chrominance-signal conversion is performed using such information. 

[0070] According to each above-mentioned example, corresponding to various ambient-light light 
sources, a color signal can be changed with a sufficient precision, and it becomes possible about 
the display object and printed matter on a monitor to obtain the same vanity in sufficient 

precision. a.l lxl xu * 

[0071] In addition, at each above-mentioned operation gestalt. it is Von. Although the theory ot 
Kreis was used as chromatic adaptation prediction theory, other chromatic adaptation prediction 

theory may be applied. x • 

[0072] Moreover, this invention is applicable to the sequence processing according to various 
hard configurations and them, these sequence processings — for example, — logic — it is 
algorithm-ized in the range which are-izing [ the range ], or is software-ized or does not deviate 
from the main point of above-mentioned this invention, and can apply as hardware or equipment 
according to this algorithm. 

[0073] Moreover, this invention can be used for a copying machine, a printer, etc. with 
[ possessing the function which displays the image printed on a monitor beforehand ] a pre 
viewer function. Furthermore, it can use also for the image processing system which performs 
chrominance-signal conversion in all cases, such as using this invention in the case of 
chrominance-signal conversion of various input/output equipment as an art of a color 
management system. 
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* NOTICES * 

JPO and MClPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the operation gestalt 1. 

[ Drawing 2] It is drawing which was used in order to obtain the multiplier of Matrix OR stated to 
the operation gestalt 1 arid in which having shown the test chart which consists of a color patch 
of 77 colors. 

[Drawing 3] It is drawing having shown the operation gestalt 2. 

[Drawing 4] It is drawing having shown the CIE standard illuminant (A, C. D65) as an example of 
an ambient light, and the spectral distribution of an auxiliary standard illuminant B. 
[Drawing 5] They are the fluorescent lamp used as the typical common light source D65 as an 
example of an ambient light, standard illuminant C, and drawing having shown the spectral 
distribution of a xenon lamp. 

[Drawing 6] It is drawing showing the spectral sensitivity characteristic of the sensor used with 

the operation gestalt ... 
[Drawing 7] It is drawing showing the spectral sensitivity characteristic for calculating tristimulus 

values XYZ. 

[Drawing 8] It is drawing having shown the operation gestalt 3. 

[Drawing 9] It is drawing showing the data flow in the signal transformation section 304. 

[Drawing 10] It is drawing having shown the conventional example. 

[Drawing 11] It is drawing having shown the observation environment of an image. 
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♦ NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 
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[Drawing 8] 
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[Drawing 4] 
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[Drawing 9] 
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